Objective-To determine the ability of a sensitive one step urine test to detect human chorionic gonadotrophin in women with suspected complications of early pregnancy.
Introduction
Young women often attend their general practitioner or a family planning or well woman clinic because of abnormal vaginal bleeding. Pain should alert the doctor to a complication of early pregnancy, particularly an ectopic pregnancy, but ectopic pregnancies are notoriously difficult to diagnose on purely clinical grounds.' Similarly ectopic pregnancy may still be missed in accident and emergency departments. The serious consequences of failing to diagnose ectopic pregnancy mean that many women are admitted to hospital to exclude this condition. This usually requires pelvic ultrasonography and a sufficiently sensitive test for human chorionic gonadotrophin, which is often available only during normal laboratory hours.
Chorionic gonadotrophin concentrations in the serum of women with ectopic pregnancy vary enormously, from as little as 15 IU/l to 100 000 lU/l,2 presumably reflecting the variable amount of functional trophoblast tissue present. Thus the only value of this test in ectopic pregnancy is to alert the doctor by reliably recording a positive result, which depends entirely on the sensitivity of the test. A simple, rapid, and sufficiently sensitive urine kit for chorionic gonadotrophin could perhaps reduce the need for inpatient assessment and, at the same time, alert doctors to the possibility of ectopic pregnancy.
We evaluated a sensitive kit for testing urinary concentrations of the hormone (threshold 50 IU/l) with specific reference to detecting ectopic pregnancy in an unselected group of patients presenting to the accident and emergency department of a university teaching hospital.
Subjects and methods
Women were entered into the study on presentation to the accident and emergency department (through either self referral or their general practitioner), with lower abdominal pain or abnormal vaginal bleeding and a suspicion of early pregnancy. All such women were seen directly by a senior house officer in gynaecology (often with no previous experience in the specialty) without any prior input by the accident and emergency medical staff. The senior house officer assigned each woman to one of three clinical groups using the following diagnostic criteria.
Threatened abortion -Painless vaginal bleeding after a definite history of amenorrhoea, accompanied by a closed cervix, an enlarged non-tender uterus, and no palpable adnexal mass.
Possible ectopic pregnancy-A history of lower abdominal pain or of irregular vaginal bleeding accompanied by a clinical suspicion of pregnancy-for example, breast tenderness, nausea, or recent unprotected intercourse. (The criteria for this group were deliberately kept broad to emphasise the diverse presentation of ectopic pregnancy to the senior house officers.)
Definite ectopic pregnancy-Sudden severe lower abdominal pain with a clinical suspicion of pregnancy and evidence of shock. Patients in this category were taken directly to theatre from the accident and emergency department. Women in whom the clinical diagnosis was inevitable or incomplete abortion were excluded from the study.
After the women had been assigned to one of the three clinical groups a urine test for chorionic gonadotrophin was performed (Clearview, Unipath, Bedford) in the accident and emergency department. The kit has three windows: a sample window, a result window, and a control window (fig 1) . The test is a one step procedure, only requiring five drops of urine to be put on to the sample window. All women diagnosed as having a threatened abortion were admitted to the gynaecology ward if their urine test result was positive. The gynaecology senior house officers were, however, allowed to send home any women whom they had assigned to this group but whose urine test result was subsequently found to be negative provided that a reappraisal of their clinical findings was consistent with a diagnosis of dysfunctional uterine bleeding. Similarly, any woman initially assigned to the possible ectopic pregnancy group could be sent home provided that three criteria were fulfilled: firstly, that the clinical findings on abdominal and pelvic examination were normal; secondly, that the result of the urine test for chorionic gonadotrophin was negative; and, thirdly, that the patient could be contacted at home by telephone.
The serum concentration of human chorionic gonadotrophin of any woman sent home from the accident and emergency department with a negative urine test result was checked the next day to exclude a false negative test result.
Pelvic ultrasonography was performed the morning after admission on those women who were admitted to hospital. Women were then reassessed (normally by a registrar or consultant) with the results of this examination and their serum chorionic gonadotrophin concentration, after which they were assigned to one of five management categories: not pregnant, viable intrauterine pregnancy, possibly viable intrauterine pregnancy, non-viable intrauterine pregnancy, or pregnant but no intrauttrine gestation sac found.
Among women diagnosed as being pregnant but with no gestation sac, those in whom serial serum samples showed a fall in chorionic gonadotrophin concentration in the absence of abdominal pain or pelvic tenderness were classified as having had a complete abortion; those women with a static or rising serum chorionic gonadotrophin concentration with pain or suspicious adnexal mass had laparoscopy and subsequent laparotomy if an ectopic pregnancy or intraperitoneal blood were seen. All cases of ectopic pregnancy were confirmed by histological examination of the resected fallopian tube.
When the viability of an intrauterine pregnancy was doubtful and vaginal bleeding had settled the woman was allowed home and a repeat ultrasonography arranged one week later as an outpatient.
Results
One hundred and thirty women were entered into the study. Five women were assigned to the definite ectopic pregnancy group and taken to theatre, where a tubal ectopic pregnancy was removed in each case; all had had a positive urine test result in the accident and emergency department. Figures 2 and 3 To investigate the relation between the concentration of chorionic gonadotrophin and urine concentration, the ratio of urine to serum concentrations of human chorionic gonadotrophin was plotted against creatinine concentrations in urine. A significant linear relation was obtained (R2=0-59; p<0-001) such that above a urine creatinine concentration of 10 mmol/l the ratio was greater than 1.
Discussion
Our study suggests that the urine test kit can reliably detect chorionic gonadotrophin in an unselected group of women attending an accident and emergency department. In the context of either abnormal vaginal bleeding or abdominal pain, a positive result will alert the doctor to a complication of early pregnancy, including ectopic pregnancy. Conversely, a negative result reliably excluded pregnancy, and as such admission can be guided by clinical findings alone (for example, a pelvic mass): those with normal pelvic findings need not necessarily be admitted.
A quarter of the women in our study were sent home from the accident and emergency department with a negative urine test result, none of whom had human chorionic gonadotrophin detected by quantitative methods (negative predictive value 100%). This reduction in the number of emergency admissions shows the potential cost effectiveness of such a test when available as part of the initial gynaecological assessment. Furthermore it guides the junior gynaecologist in training to make good management decisions in the accident and emergency department-where an in- A direct relation between serum and urine chorionic gonadotrophin concentration has been claimed,5 though varying urine concentrations will probably influence such an association. We found that the ratio of urine to serum concentration increases with urine creatinine concentration and that at a creatinine concentration above 10 mmol/l the urine chorionic gonadotrophin concentration is likely to be higher than that in the serum. This is important because a woman who is in pain with an ectopic pregnancy may be less inclined to drink, have more concentrated urine, and thus higher concentrations of chorionic gonadotrophin in her urine than in her serum. A qualitative test for human chorionic gonadotrophin in urine is likely to perform well under such circumstances.
One possible drawback of a sensitive urine test for chorionic gonadotrophin may be the unnecessary detection of early complete abortion (often referred to as biochemical pregnancy), which might otherwise be regarded as a heavy period by the patient. Wilcox et al purposefully identified 43 clinically unrecognised pregnancies among 552 menstrual cycles in women attempting to conceive.6 The potentially adverse psychological sequelae of early pregnancy loss should not be forgotten,7 and it is perhaps reassuring that only six women were deemed to have had a complete abortion in our study.
In conclusion, we have shown the ability of a sensitive one step urine test to reliably detect chorionic gonadotrophin in an unselected group of women presenting to an accident and emergency department with potential complications of early pregnancy. The availability of such a test in these circumstances will alert the assessing doctor to the possibility of ectopic pregnancy and also provide a framework for a more rational subsequent management of those deemed not to be pregnant.
We thank Dr R Brocklehurst of Unipath for his help in the design of the study and for providing the Clearview urine test kits.
THE MEMOIR CLUB
My Uncle Roland had very bad asthma and this upset his professional routine. He used to do his visiting in the middle of the night and his patients might wake up in the morning to find little notes saying: "Called to see you at 2 45, but found you asleep" pinned to their doors. Conversely, he himself would fall asleep in the middle of talking to you and would do so even when discussing patients with his assistant. He used to make his patients presents of groceries and vegetables if he thought they needed them and would then ask his mother to foot the bills. As a result of this he got nothing in her will, since her legal adviser persuaded her that he had had "ten times as much as anybody else already."
Unfortunately there was a dark side to all this. 
